Bacterially expressed and refolded receptor binding domain of Plasmodium falciparum EBA-175 elicits invasion inhibitory antibodies.
Malaria parasites make specific receptor-ligand interactions to invade erythrocytes. A 175 kDa Plasmodium falciparum erythrocyte binding antigen (EBA-175) binds sialic acid residues on glycophorin A during invasion of human erythrocytes. The receptor-binding domain of EBA-175 lies in a conserved, amino-terminal, cysteine-rich region, region F2 of EBA-175 (PfF2), that is homologous to the binding domains of other erythrocyte binding proteins such as Plasmodium vivax Duffy binding protein. We have developed methods to produce recombinant PfF2 in its functional form. Recombinant PfF2 was expressed in Escherichia coli, purified from inclusion bodies, renatured by oxidative refolding and purified to homogeneity by ion-exchange and gel filtration chromatography. Refolded PfF2 has been characterized using biochemical and biophysical methods and shown to be pure, homogenous and functional in that it binds human erythrocytes with specificity. Immunization with refolded PfF2 yields high titre antibodies that efficiently inhibit P. falciparum invasion of erythrocytes in vitro. Importantly, antibodies raised against PfF2 block invasion by a P. falciparum field isolate that invades erythrocytes using multiple pathways. These observations support the development of recombinant PfF2 as a vaccine candidate for P. falciparum malaria.